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INTRODUCTION 


The Diagnostic Micro Language (OML) compiler is used to generate 
81900 micro instructions Each source statement (fros the 
beginning of the statement untit the semicolon) always generates. 
one microinstruction. Alt code is asseabled in-memory. Symbots 


must be defined before their use, except for branch targets. 


Input is free for Instructions 9e ner, have the form of 
assignments if they nove data. | N 


In this documents — Bmax is the maxinun number of bits in any | 


expressions and WNmax is the corresponding amaxinum value. 
Currently» : | 


20 


Bmax ; 
2 88 20 - 2 = 190480575 


Nmax 


i il 


This anual describes the instructions and opcodes specified in 
the 81920 Processor Product Specification (f-. S. 2212 $209) 
Revision 8 of Aprit 11. 1578 and should be used in conjuction 


with that docusent. The DML syntax for the microinstructions is 


described in the same order as those in the 81920 Processor 
specification. For details on the hardware. inplement ation of 
each micros refer to the above product N 


| | -_ B 221 
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Ide uI AND OUIEUT EIL Es 


ont is executed by: c cocename DML options 


INPUTS 


The input file is named CARDS. It is defined to be a card reacer 
with 80 character records. Only cotuans 1-72 are ee eS 


UTES 


5 


The outputs are a . and a code fite (if N to LIBRARY T 
was used in the cospite statement). ‘The listing is in file LINE. | 
which is a printer or disk backup file. The code file is given | 


the nage on the compite card and is on disk. It has the for dat 
of an Swdanguage code files with an interpreter rane of 
BISOC/EMULATOR. It 2180 includes seven files: 


1. 6©EMLLINE device = eee or BACKUP OIsK 

7 | ; records = 13271 | 
buffers = 1 a a, 
open_option = OUTPUT/NEH 


2. EMH. TRAacE device PRINTER or BACKUP DISK 
8 4. 5 records = 1327/1 
i buffers = 1 | | 
= | open_option = OUTPUT/NEN 


J. EN. ISK device = DISK 
| records 180/11 
. | buffers =i. 
ee. | open_option = OUTPUT /NEW 


| he ante device RENOTE 
8  flabel = UNLABELED 
records = 2250 


363. EM_CARDS device c 
5 dyn. opt ion = INPUT 
records = 96 oe 


5 1 4 855 : - 4 | | | 2-2 
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5. EMBINTRC device OLSK — 
| | records = 3240 
buffers = 1 : * 
open. opt on = OUTPUT Nen 


7. 2619 0 000000 0000000002 | | | | 
identification tie tor use E the 
N ee 
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Tabus AND TEXT EORMAT 
The tokens ar e: 


flames - , | strings of letters. digits» or characters 
deginning with a letter. 


iat e ger constants - strings of digits. 


bits constants - 2241 binary digits 3 : (o- 11 
„ e 22] quartat digits 2 (0. 1-2-3 . 
203) octal digits 2 (0. 12• 3, , 35-71 
21161 hex digits 2 (0 12, 3. 56. 7.8.9 
Aa- B- C- UK- F) 
Default bit group size is 4 Chex). 


character constants - strings. of zero or sore cher ac ters enctosed 
| in quoted pairs. A single quote qc?) is 
represented by a double quote cy in the 
string. | | 


reserved vor dss these are represented in upper case in 
this docusent. | 


special characters - „ : 3 Ss 2 X Goes ee 
- | 2 FR 1S I> Fe tw oe - 


Blanks are significant and may be used to separate tokens. They 
way not appear within tokens. Coemas are treated as blanks. 


1 1 are cquivatent to C de 


The input is divided into 80 character records. Characters. 73-80 
are ignored. Tokens are not continued across record boundaries. — 
_ Coanents begin with a 1 or 2 / and terminate at a record 
. boundary. | The fn consents also terainate at a neers Pa 
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BESESYED HOBOS 


avast 

ALL 

ALLOCATE 

AND 

ANY 

BACKWARD ss 
BITS cor BIT) 


BUFFERED_I0_STATUS | 


CALL 
CAPABILITY 
CASE 
CLEAR 
code 
COMPLEMENT 
CONNECT 

‘COUNT 
CURRENT_I0_STATUS. 
oa 
dE Sus 
DEC IMAL 
_ DISCONNECT 

DON 

ouNP 
E. 08 
ELSE 
EMULATOR 
ENO | 
Ea 
EXIT 
FALSE 
FIELDS 
FINI 
FLAGS 
FOR 
FROM 

GEO 
GLOBAL 


INITIALIZE 
INTERRUPT 
JOIN 
LCP 
“LEADING 
LEFT 
LEO 
LIMIT 


LPH. ACCUMUL ATOR | 
MAX 


MIN 
MINUS 
NEGATE 
NEO 
NO 
NOP. 
NOT 
OF 
OF F 
ON 

OR 


PAGE 


PARAMETER 


PARSE_OUTPUT 


pop 
PORT 
PROCEED 


PUSH 


RC 


READ 


REALLOCATE 
RECEIVE 
REQUESTING 
RESET 


RETURN 


RIGHT 
ROTATE 
S_MENORY 
SELF 
SEND 

SET 
SHIFT 


STATUS 


STROBE 
SWAP 
TERMINATE. 
THEN 


THROUGH cor THRUD 


TRUE 
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1187 


ASEAN NAMES 


28 8 o> b> 


1 


amy 
CACHE 
CARRY 
HER 
THR 
185 
cut 
112 
NELR 
MONITOR 
PROCESSOR _ID 
Tine 
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ZEROS Cor ZEROES) 


ait 32 bits of the DAM word referenced 

all 64 bits of two adjacent 04. nor ds 

ail 32 bits of the DAM word follouing the one 
referenced 

first 12 bits of the DAN word referenced 
fast 20 bits of the DAM word referenced | 
first 12 bits of the DAM word following the one 


referenced 


tast 20 bits of the DAN word) foltoning the one 
referenced 
associative sesory unit 


cache meacry (M-menory) 


the carry hit 

Balt condition register 
interrupt ask register 
taterrupt state vector 
Lexic Level 1 base in DAM 


flexic levet 2 base in DAN. 


aesory error log register 
noni tor 

processor identification 
tiser 


41 
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SYNIAX DESCRICTION 


The syntax is infornally describe d- nos t of the instructions are 


staphy described by exaapte. Instead of grouping statesents by 


syntactic siailarity Ci.e.» all IF statements together) they are 


grouped by individuat sicreinstruction class (i. e. conditional, | 
10. aritheetic» ...) in the same order as in the 81920 Processor — 
Product Specification. |= This document is intended to show the 
7 or o gr da er how to generate any 81900 sicro that is desired as 
opposed to foruatty describing a language | | 


Three se tbods of describing syntax are used. 


1. Most instructions are described by asbl. t 
reserved words or nases are shown in upper case. a 


2.  Sose teres (opd> tit. Ne eee) are described in a table 
or in preceding sections in order to show alt possibte 
conbinations of instructions. When these teras are 
used in 2 description» they will be shown in loner 
case. Any possible vate of the tera Cas shown in its 

tab le] @ay be ‘substituted for the tower case words. | 


3. opt t ona phrases» alternative phrases» and . 
syntax are described using an extended BNF notation or 
@etalanguage. The asl ha is sieiter to BNF uith 
those extensions: | 


= Brackets 1 1 indicate that one (or none) of the 
enctosed alternatives may be written Pp 


“-“ Braces ( } indicate that one of the enclosed | 
alternatives aust be written: | 


then a aetalinguistic  syabot is used to represent 
itself⸗ it is enctosed within single quotation marks; 
@ege . The eetalinguistic. syubols are3 
: <>) 222 14417 c 12 


At tower case teres enctosed in < > brackets are 
expanded in the standard BNF fashion. | . 


_ | Oo | oe 
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PROGRAN 31131 


A program is a collection of statements. Each statesent ends 
with a semi-colon (3. The word FINI. ends the progr as. 


The terns di» de. and d3 can be replaced by any DAM name. They 
can be the same DAM name if desired. The following cures with 
regard to DAN names aust be obeyed: 


- Anywhere di (d- dJ] is used in the 3 1.4 ie: 
di. 8 may de used. It aust de noted that di.8 is 
generated as 91 # i. DAW overflow is 8 


= Anywhere di. c is useds di. aay be used. It eust be 
noted that di. F = . as di- 1. DAM overflow 
is checked. | a a 


o 4 Anywhere d1.0 is „ diet may de used. The 
conditions above stilt apply. 5 1 


— d1.AB denotes the tuo adjacent DAM words di and di * i. 
Instructions may be tabeled for use as a target in a branch = 


ins true t ion. A Label is a nase followed by a colon (2). Labels 
way de referenced before they are declared» however since DML 


 -~peints the code as it reads the input» the branch target witt 


appear as zeros in the code listing. This is fixed in the code 
fite uhen the tabet is encountered. | * „een 


an 3 is defined as: 


. 22 er o due to ct . t= 1 <product> 1 
<product> | 222 : <negation> c (* 91 ee 1 
ene gat ionꝛ 222 1 2 121 bor let tives 
cpr ia ti ve 222 name 1 


integer constant 1 
bit constant 1 
cher acter constant 1 
 C<expression>) | 


ou - 23 
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€xaaples of expressions 2 
| 5 „3210101012 
DAM_43 „ 10 
“ar 272 
127 „ (12 ¢ 2528 
In the following description tit_n represents a Liter at with a 


aan i dun length of n di ts. The titer at way de an <expresston> 
whose value is less than 2 2 Ne 


ö 3 5 a oe 
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<definétion> 22 fase 25 3 ( <expression> ’ | 


| nase 10 121 ͤ 
<type> | 222. GLOBAL 5 
LOCAL 0 
PARANETER 


An eapty. type implies that the name defined has the sane type: as 
the object it is defined as. Each type iaposes its range of 
possible vatues on the expression. | 


<type> 8 range 


GLOBAL : | 0 35 
LOCAL 7 0 23 . 
PARAMETER | ee. 
8 „ N 5 n - Naax 
Sose 86308 San cre) Registers aay be redefined. these 


are: CARRY» HCRe THR» 158. ULis LL2> eg MONITCR> 
 ~PROCESSOR_IDs S» TIMER. An RC redefined can be used anywhere the 
original “Re is used. Any nase defined as GLOBALs LOCAL» 
PARAMETER is a DAN nase and can be us ed anywhere dis d. or d3 is 
shown in the description. ALL auser ic defines can be used as 
constants and liter ais. A nase must de defined before its use 
and a programs defined nase cannot be redefined. There are no 
string defines or sacrasi only numeric defines. | 


- Exanples of defines: 


6. Dan. 40 GLOBAL 40: 


= 

G DAM_43 = GLOBAL 40 „ 33 
8. DAN. 30 = G_DAN_40 10 
badi = LOCAL 13 
P_DAM_2 = ~~ PARAMETER 27 
rü ban srack = $3 
“LEXTC_LEVEL_1 = 11: | | 
L171 8 = 2015111111112 
ALLOCATE_ANOUNT = 15 ¢ & „ 83 


ees 4-5 
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INSIBUCTION SYNTAX 


GLASS 1 2 ARIIWMEIIC AND LOGICAL OPERALORS 


opd * | action 


* dinsry add without carry 

-_ 1 binary subtract without carry 

PLUS | binary add with carry 1 

MENUS : binary subtract with carry | 

PLUS DECIMAL | binary coded decimal add with carry 

MINUS DECIMAL binary coded decinat subtract with carry 

AND | Rogical and 3 

on togicat or 

KOR logical wor 

MAX 1 saxiaua 

MIN : siniaus - | . 

AND 107 fogical and with the conpleaent of the 
| | | operand | — 2 g he ye 

op20 


The above excluding PLUS» MENUS» PLUS DECIMAL» and MINUS | 
DEC IMAL. 411 R ar e 20 bits. | 2 7 


opi2 


aah 


The above exctuding PLUS» MINUS» PLUS DECIMAL» and MINUS 
DECIMAL. At operations are 12 bits. | 7 


N beadic _ 3 

4 t= SELF opd d 
41.0 a= SELF op20 de- os 

di. c 2 SELF opt2 42 


1. „ SELF opt2 d. c= 


“ e Sha had amide te Rahs RHI nil hate Ia ATE gs Kr ils S afte: bung Wirth 2 s eL E 
A othe e e x ß oe ts 
CCCCVCTTTTTTVTTTTTTETTTTTCCTTTTTTETcTTTccTTVTTTITVTVTVTVTVTVTVTVTTWTTTTTTTTTTTTTTTTCTCCCTCTTCTCCCTTCTCCTTTTXTCTCTCCTCTCTCTCTCTCTCTCTCTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCCCCTT 
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Beverse Dyadic 
2 a= d opd SELES 

| d. 0 2. d2- 0 op20 SELF; 
ei- t= d2 62 SELFS 
dic 2= 02. c 0012 SELF: 
01 a=) SELF opa 11-133 
01-0 t= SELF op20 tt. 133 
1. c - SELF 0012 tit 133 

di 2 1113 opd SELES 


dl t= 42 „lit. 10; 


di t= d2 t. 10; 
di 22 it. 10 423 


* malie 
opt act ion 
+ * binary add without carry 
ire | binary subtract without carry | 
AND l togical subtract without carry 
OR | togicat or 
o | Rogicat xor 
MAX 7 m ius 
MIN  #inisuae, 


d : d3 opt 2: : 


4-7 
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Randi 


epee - + action 


eam oe 6a @ 


: bi enk 5 identity returns unaltered oper and 
| WEGATE 3 returns 2°s conptenent of operand 

| - NOT returns 18 coaptenent of operand 

di t= apa dz 

41.0 2 opm 42-03 


d1. c 22 cpa d23 
Ixung t 
41 2 dz TRUNCATED to d3.-0 BITS? 
Count Leadina Zeros 
01 t= COUNT LEADING ZEROS OF 42 
EITE 8 
oi 2 d2.<subfietd>? 


<subfield> 22 


„te bit nusber of start of subfield : dength of subfietdtl® 


. FOR 2 21 
ect bit nuaber of start of subfietd „bit nuaber of end of subf iet 
ee mg ,,—ͤte 


age 2 THRU a 


and 
bit aber of start of subfield is 0 - 63> 0 
length of sub field is 1. 32, . 
bit auvaber of end of subfield is 1 - 63. 


911 
210 1 


215 


A subfield aust be within one DAM word (1. . 130261 is invalid). | 
The DAM word d2 1 is used if bit nuaber of start of sub field is 


greater than 31. 


mg ae 


0 4 * ee . . 8 
‘ „ ‘ * . as 6-8 
1 N N . 
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Insert 


d. 0b fields z= dz: 
<subfield> - see Extract 
Ins Bit Manioulate 


obe | ac tion 


SET : obit is set to 1 
CLEAR 5 dit is cleared to 0 
COMPLEMENT | bit is complemented 


di z= 8 dz. dit aun er 123 
opsce d2.*f* bit nusber 99103 | 
Bit nuaber aust be 0-633 if it is Srester than 31s d2¢1 is used. 


Ia the second for ro this R di and d2 are the sane 
DAN word. 


crea, fora oe 


— 2 
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CLASS 2 22 == DAS EELCUsSTOSE OPERATORS 


kater indirect 
di t= DAM (d2 t. oftset 17 
ot tset i an 8 bit Literal. 
Stere sbsolute 
ae cat {+ offset) z= d23 
Store Lit is 


di t= Cities 
di- 5 t= lit. 165 


gi. c : Lat 163 


eee 2 3 


See Extract jac. an exptanation of <subfietd>. The subfield used 
aust oe nn to 10 2 . (the upper half of 9011. 


1 
44s - 2. 463 
stores 
dtec 2 42. C 
pas Suan 


dt t= dz SWAPS 


| | * > _ | | 3 4-10 
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CLASS 3 == SCALE/SHIEI/ROIAIE OPERATORS 
48412 Static 

di z= SELF (11 SHIFT d2 CLEFT I W BY d3 BITS; 
‘Scale Reverse static 


di s= d2 (e- SHIFT SELF (LEFT 1 n BY lit. 5 elrs; 


«Scale Beverse rns 


61 t= d2 (- SHIFT SELF (LEFT I RIGHT) BY d3 6118 
Sinale ShiftéRotate Static 
41 t= SHIFT d CLEFT ¢ RIGHT) BY Lit_S BITS: 
1 2 ROTATE d2 LEFT BY tit. 5 BETss 
601-0 - SHIFT c. U CLEFT I RIGHT? BY Lit_S BITS? 
er- t= ROTATE 42-0 ter BY Lit_s errs: 


813813 snitt/Rotats dna! . 


01 1 SHIFT d2 (Lert aan as BITS3 
41 t= ROTATE de LEFT BY d3 ats: 
d1.0 2 SHIFT d2.0 CLEFT i RIGHT} BY 63 BITS3 | 
4.0 = ROTATE 02.0 LEFT BY d3 BITS: 


“Doubts 851147144 213 Static 


SHIFT di ‘JOIN d Ef r 1 ae BY tit 5 e 
ROTATE dl SOIN d2 LEFT BY tit. 5 BITS: 


PORE Oe Le er 
Oa ta es sat ie: 


| | | | | 111 
BURROUGHS CORPORATION | | cone ANY. CONFIDENTIAL 
SMALL SYSTEMS GROUP 81900 DIAGNOSTIC MICRO LANGUAGE 
SANTA BARBARA PLANT | 


1. f. S. 2222 2780 
“Double 381481218 Dyossic 


SHIFT di JOIN o CLEFT I RIGHT? BY ds BITS? 
ROTATE di JOIN dz LEFT BY d3 BITS? 


5 a 7 : | | 7 4-12 | 
BURROUGHS CORPORATION — | con f CONF IDENT IAL 


‘SMALL SYSTENS GROUP 98190 DEAGNOSTIC MICRO LANGUAGE 


SANTA BARBARA PLANT | 1... f-. 2222 2780 
CLASS 4 = RESIDUAL CONTROL 9 


dais Noni ter alter 

MONE TOR 2 di3 

— naniter abter 

NONTTOR t= tts COAND) FLAGS z= lit. 1613 


Push RCA 
PUSH RETURN FROM di JOIN d23 


Pop B a 
Por RETURN TO di JOIN 023 


Allocate | 
5 t= SELF * allocate amount: 
ALLOCATE allocate anount3 


| Allocate anount ds a 4 bit literal. 


- aaktecate 

s t= 112 „ allocate amount; 
REALLOCATE attocate arcunt; 
Alter 
| uur = 1 

112 2s 1 „ 41 

“CARRY 2 di? 

18 t= RESET INTERRUPT 413 | 
TIMER t= d13 7 

HCR t= 413 


=e | ee | : 4-13 


_ BURROUGHS CORPORATION . courant CONFIDENTIAL 

SMALL SYSTENS GROUP | B1900 OLAGNOSTIC MECRO LANGUAGE — 
SANTA BARBARA PLANT T ae 1.5.8. 2222 27860 
IAB Suan 


di 2= IMR THEN EMR 3= 023 


di t= IIR SWAPS 


In the second tor a of this instruction 1 and dz are the same DAM 
u or d. : 5 


kate 
di t= 8 - LLL 
di t= 1117 
di t= Uz -i 
d1 8 CARRY? 
di t= ISVs. 
1 2 TIMER? 


di = HCR3 
1 t= PROCESOR_103 
1 


‘Shear HoHesory 
| CLEAR CACHES 
Clear Any 
CLEAR ANUS 
‘Gleac ANU Selective — 
cla AMU (41-093 


‘cite any 
WRITE aud. c FROM di JOIN 32 


7 _ 1 414 
BURROUGHS CORPORATION | COMPANY CONFIDENTIAL 


SMALL SYSTEMS GROUP 21200 DIAGNOSTIC MICRO LANGUAGE © 


SANTA BARBARA PLANT | 1. 8. 2222 27 80 


2 3 UNCOMDIIZONAL SEQUENCING OPERATORS 


A location can be either a Statement Label or an <expression>. 
Both are relative displacesents and can be foruard or backuard (+ 


or =) no greater than the maxiaua branch cisplaceaent. 


<expression> is inctuded onty for ary short . in or der to 


. eliainate the need for a label. 


Cait 
CALL 8 trust RETURN TO location) 
| CALLOCATE allocate amounts? 


Allocate amount is a 4 ste klesrele 


‘The maximum displacesent for the CALL tocation is 4095. the 
maus displacesent for the return location is 63. „ 


the R may be in either order. 


‘Losat Call 


CALL LOCAL 6 cpus RETURN 10 Location) 
ane allocate asount 13 


See CALL for sore W e 
PROCEED To Location CALLOCATE allocate anount33 
The aaxiows eines displacenent is 4095. 


2 Indira 
CAPABILITY. PROCEED TO 41: 


4-15 


— SURROUGHS CORPORATION | | COMPANY CONFIDENTIAL 


SAL SYSTENS GROUP +, B1900 DIAGNOSTIC MICRO LANGUAGE 
SANTA BARBARA PLANT = | 1.7.58. 2222 2780 
Ar ans 


GO TO toc tien CALLOCATE allocate amount 13 


The aaxiaum branch disptacesent is 4095. 


Branch Indirect 


CAPABILETY GO TO d 


Exit | 
EXIT CMINUSI? 


Exit Intecruat 
EXIT tuiuus! RESET INTERRUPT di THEN IRR = 023 


Case with (teit 


CASE a f 446-133 


krsstasnatis Iatarrunt 


INTERRUPTS. 


wait 
HALT (414813 


ta us ue 5 3 — | 1e 
BURROUGHS CORPORATION a COMPANY CONF IDENTEAL 


SMALL SYSTEMS GROUP 5 51900 DIAGNOSTIC MICRO LANGUAGE — 
SANTA BARBARA PLANT af | 2 ee e 2222 2780 


‘CLASS & = = CONDA TIONAL SEQUENCE OPERATORS 


A ‘tecation can be either a ststesent abet or an <expression>. -_ 
Both are relative displacesents and can be forward or backward (+ — 
or 21 ao greater than the saxiaua branch cisplacesent. 
‘<expression> is included only for very short branches in order to 
une the need for a Cabell. 5 


Bit Branch | | 
Ir (word 91. bit nuaber 1, CTRUE § FALSE THEN 60 10 locations 
Bit nuaber aust be 0-63: tf it is greater than 31 diel is used. 


The 2 i aun branch displacement is 40 95. 


af the treue 1 FALSE) portion is owitteds then TRUE is assumed. 


cr Branch with ais Hanipulate 


| opsce a action 
SEt | bit is ee set to 1 
CLEAR ie bit is unconditionatty cleared to 0 
7 COMPLEMENT dit is unconditionatty cosplencated 


If tuor! di. et- bit nuaber eje crgue 1 FALSE] THEN opsce CANDID | _ 
THEN 60 10 Location; | -,8 


the aaxinus branch ‘disptacenent is 63. | 


ls Fists Branch 
if tnor! di ce retation> 0 CTRUE ‘ FALSED THEN 60 To Locations 
IF t ori di.D ce ai cot at i onꝰ 0 traue 1 FALSE] THEN 60 10 locations 
<eqt relation> 222 = ‘ EOL 1 f= J NE Q 


The eaxiaue branch di splacenent is 4095. 


‘BURROUGHS CORPORATION | | CONPARY CONFIDENTIAL 


SMALL SYSTENS GROUP si 81900 OIAGNOSTIC MICRO LANGUAGE. 
SANTA BARBARA PLANT . 1 | | 5 1.7.5. 2222 2780 


Lars subfietd Branch 


It tor! 42. <sub t let N relation> 0 traue a FALSED 
_ THEN GO ‘vo F 


ab f - see Extract | 
<eat relation> - see Zero Fiete Be anch 


The ende branch disptacenent is 63. 


Literal Relational Irans | | . 
IF cor! 43 el e ri t. 7 traut ¢ FALSE) THEN 60 10 Locations 
If tor! d3. <retation> it. 7 CTRUE f FALSES THEN 60 ro Locations 
<retation> 222 = 1 kel | | | | 
41155 17 
> € GIR t 
<= EO 17 1 
>= 6E 1 “a 


the dente brach displacesent is 63. 


N 224214881 Branch | —_ 
IFC 1011 d3 crets tien dz traut t FALSE] THEN 60 16 Locations - 
ir cuor! 3.0 ccelsti ons 42.0 trau J FALSE} THEN GO TO Locations 
| IF cuot! 43. C <retation> 02. 0 CTRUE t FALSE) THEN 60 10 Locations 

<eotation> - see Literat Retationat Branch v=: 


The saxious branch disptecenent is 63. pa 


las nt Beansh en 
IF {NOT} CANY t ated 43 or de {TRUE § FALSE THEN GO TO Locations 


The R branch disptacenent is 53. 


BAG ent to eas teas cer ce a 


„ 3 | a | N 1s 
BURROUGHS CORPORATION COMPANY CONFIDENTIAL 


SMALL SYSTEMS GROUP 81900 DIAGNOSTIC MICRO LANGUAGE 
SANTA BARBARA PLANT > 18.7.8. 2222 2780 


18 Gabe 


Ir cnoT) a bit nusber % CTRUE 6 FALSE) THEN CALL Locations 


Bit nuaber aust be 0-633 1 ‘ft ts “greater than 31. di 1 is 
used. | | 5 N tt Ps 


The nan aua call ente est is 4095. 


ne Field aii . 
iF tuor! 1 <eqt retation> O CTRUE ! FALSE) THEN CALL tocations 
IF CNOT? die€ <eqgt redation> o CTRUE § FALSE] THEN CALL (location; 
Ir CNOT) di. 0 ce ql rel et ion 0 CTRUE q FALSE) THEN, CALL Locations 
N ret at ions 222 1 t oi a /= 1 NEQ 


. n c ait disc is 92 


Retationat Catt 
17 cor 43 <retation> d2 CTRUE 1 FALSE). THEN CALL locations 
If cnoT] 3. 0 <retation> 92.0 CTRUE ‘ FALSE] THEN CALL Location; 
IF NOT} d3.C <retation> dc crauẽ a FALSE] THEN CALL locat tons 


<retation> 22 a | 
„ tcss tt. 
> § 


<= § LEQ 1 7 
>a t GEQ t ¢< 


The enten catl disptacenent is 63. 


‘None 441 6211 | | _ ww fa" | 
IF eNoT} CANY ¢ atu 3 OF d2 traue 1 FALSE} THEN CALL Locations, 


The a1 e ati di sptacenent is 63. 


eunsobeus CORPORATION - | COMPANY CONFIDENTIAL 


SMALL SYSTEMS GROUP a | 61900 DIAGNOSTIC MICRO LANGUAGE ~ 
“SANTA BARBARA PLANT 7 1.58. 2222 2760 


Chass ‘ScuEnoRY OPERATORS = 


Read Memory, 
| READ tit 6 6118 USING d2 to 91 cadjust forward derte; 

READ BACK WARD Lit. 6 BITS USING d2 to di <adjust backward ber tos 
READ Cd3 BITS] USING d2 10 di <adjust forward part>s : 

READ BACKWARD tas 271757 USING. d2 10 41 cadjust backward partes 


ht forward part> 22. CADJUST CD CUP))} 
| CL cup i oo 


crajunt acura part> 22⸗ {ADJUST CD CDONNI} 
, as 2s a CL cue 1 oo i 


The ep. (displacement) sia “ut (Length) pheasese if presents may 


doe in either order. 


If 703 BITS" is onitteds then d2e1 is used. 


umes Hesory = 

WRITE t- BITS USING d2 FROM di <adjust forward part>s | aa 

WRETE BACKWARD 111-6 BITS. ‘USING d2 FROM di <adjust backward partes 

7 WRITE 4s BITS] USING 2 FROM di n forward ort: 
WRITE BACKWARD tas BITS) USING d2 FROM 41 cad i us t dec k ar a oer tꝰõ 

<adjust forvard 4 see Read Neno r 

7 <adjust backward por t see Read Nemory 


17 "a3 BITS" is omitted. then dee 1 is used for 63. 


Suan banarz Eoruacs Ursi | _ te 
swap tas BITS) USING d2 WITH 61 cadjust forward pare>s eS 
<adjust foward par to ~ see Read Nesory 


If 45 BITS" is ositteds ‘then d2+1 is used for 43. 


BURROUGHS CORPORATION 

“SMALL SYSTENS GROUP 
SANTA BARBARA PLANT 
dotercua: Port 


W PORT 413 


4520 
cone aur CONFIDENTIAL 
81900 DIAGNOSTIC MICRO LANGUAGE. 


1eP.S. 2222 27860 


4 . 421 
BURROUGHS CORPORATION «COMPANY CONFIDENTIAL | 


SMALL SYSTEMS GROUP | | 81900 DIAGNOSTIC MICRO LANGUAGE ~ 
SANTA BARBARA PLANT - | 1.P.S. 2222 27800 


CLASS 2 == 14 OPERATORS 


A ee can de either a statesent abel or an <expression>. 
Both are relative displacesents and can be foward or backward (+ 
or -) no qrester than the saxiaue branch displacement. — 
| <expression> is inctuded only for very skort branches in order to 
eliainate the need for a abet. 


aia Receive 3 


<send receives 222 0 action>s 1 


IF CCURRENT_IO_STATUS 1 BUFFEREO_10_STATUS? 


, retation> tit. 4 THEN GC TO Locations a 


IF ACURRENT_I0_STATUS 1 BUFFERED_LO_STATUS? 


<eqt retation>| tit. 4 THEN <io action> 
CAND | ELSE} GO 10 Locations — 


<jio0 action> 222 “SENG d2 1 Ns 
: | , 5 SEND d2 {WITH} TERMINATE 
RECEIVE d2 8 | 
RECEIVE d2 CWITH) TERMINATE. i 
RECEIVE d2 (WITH) NO STROBE 1 
 §fROBE 10 t | 
STROBE 10 CWITH} TERMINATE 


<eql relation> 2= = § EQL 6 /= 1 NE 


The fol loving table shous the setting of the send-receive 
variants for each possible instruction. If a cotumn is blanks 
then etther the variant is not applicabte or it wie ve set 23 
R zh o in the tabte. | : 


** . N 1 5 5 | | 7 _ 4-22 


| BURROUGHS CORPORATION | | COMPANY CONFIDENTIAL 
SMALL SYSTEMS GROUP 831900 DIAGNOSTIC MICRO LANGUAGE | 
SANTA BARBARA PLANT | 9 1. f. S. 2222 2780 
1 iastruet ion | 1 1 sio i ndx et cso t tre 7 bt 8 
| 1 SEND 2 1 11 0 1 1 1 0 1 0 4 
t SEND dz ols TERMINATE 9 1100111 11 00 
0 RECEIVE d 3 1110 fF OF 2 € O ft O 8 
@ RECEIVE 45 WETH TERNINATE 110 8 011111030 6 
t RECKIVE de WITH NO STROGE. 10 10 1 0111001 00 
1 STROBE 10 11111011 0 110 f O 8 
1 STROBE 10 WITH TERMINATE 11101101 0 1100 
F A 117 11 L 9 1 
IF.. . THEN GO To Location (=) 1 0 11111 0 6 0 5 
1 IT THEN GO TO Location (77) § 0 111 Of 0 10 1 
t | «8 1 1980 1 1 | 
1 TF CURRENT: 10. status ene 1 1 q 1 1 10 8 
II BUFFERED. 10. STATUS «ee 1 i 1 1 | 111 
1233410. action> AND GO O0. 1 1110 1 1 2 
1 <falaction> ELSE GO TO 8 1 10 0 1 1 1 
d ³¹müü dd ]ð ! é mesa 


Sek Lou Accumulator 


41 25 eu ACCUMULATOR CTHEN INITIALIZE LPW_ACCUMULATORI3 — 


Connect 
| ‘CONNECT To 417 


Biacanases 
| ‘DISCONNECTS: 


— 
di := REQUESTING LCP3 


di t= STATUS CCAND] CWAIT) CTHEN CLEAR EL e115 
Gieac rer 
CLEAR LCP) 


Busy 


—pusys 


* | +o | | 8-1 
BURROUGHS CORPORATION | ö COMPAKY CONFIDENTIAL 


SMALL SYSTEMS GROUP | 1 81900 DIAGNOSTIC MICRO LANGUAGE 


SANTA BARBARA PLANT | 1.7.8. 2222 2780 


“PSEUDO AND OPLIONS INSTRUCTIONS 
eskung IMSTRUctLONs 

1211 

A null instruction (seaicoton) enits 8 code. 
Sede 
CODE lit. 16 1-16 


the expressions are output to the code file. 


Dua» 
<duap inst> 33= DUH (REGS 1 — 
d THROUGH d2 1 85 
rect | | 
residual contr ot register, nage 1 
d1 1 | 
| 8. MEMORY 10 a | 
Duap is a speciat instruction to the 61900 e. ter- 
REGS - duaps everything except S-menory. | 
di through dz - dumps ait ban words between and including re to 42. 
RC = duaps alt residual controt registers. | | 
| res iduat cont roi register nage * duaps onty that register. 


5. Nr di - di is a canantcet descriptor that describes the memory 
| area to be ee 5 a | 


Acceot 
ACCEPT di: 
This a command to the 81900 Eautator which is passed on to the 


“CP as an accept. di is a canonical descriptor that describes 
the ö area at which to store the accept data. 


BURROUGHS CORPORATION = a conraaY CONFIDENTIAL 


322 


SMALL SVSTEMS GROUP | | B1900 DIAGNOSTIC MICRO LANGUAGE | 
SANTA BARBARA PLANT | 1.8. 2222 2780 
Display 


DISPLAY di; 


This is a coseand to the 61900 t aul at or which is. passed on to the 


MCP as a display. di is a canonicat descr iptor that describes 
oe menory area to be displayed. 


53 


BURROUGHS CORPORATION | COMPANY CONF IDENTEAL 


SWALL SYSTEMS GROUP — B1900 DIAGNOSTIC MICRO LANGUAGE | 
- SANTA BARBARA PLANT a 1. . 8. 2222 2780 


“OPTIONS INSERUCTIONS 


ase 
PAGES 


| This instruction ejects the Listing page. 


1121 
{NG} LESTS 
List turns the listing on or off. Default is on. 
bs | | | nt 
CWO} DEBUG {CODE 1 TOKENS 1 PARSE_QUTPUT # MONITOR ¢ FIELDS} 


ee 


Debug sets options to produce debugging output. 


copE - prints atl codes not just first 64 bits/tine. 


TOKENS = prints each token scanned. 

PARSE_GUTPUT ia ‘prints parser output. | 
| HONITOR = monitors all. procedures that were within the scope _ 
| of a MONITOR.OFF statement during compilation f 


FIELDS: - prints the nase» Length» and value (deciaats hex» binary) 
| of each field for each generated sicro instruction. — 

If no option is mentioned with the bEsus statements ait are 
faplied.. a | 5 ee 


- BURROUGHS CORPORATION 


SMALL 
SANTA 


Accept 


141 


COMPANY CONFIDENTIAL 
SYSTEMS GROUP B1900 DIAGNOSTIC MICRO LANGUAGE 


BARBARA PLANT 7 1. P. S. 2222 2780 
INDEX 


Allocate 4-12 


Alter 


4-12 


Bit Branch 4-16 
Bit Branch with Bit Nanipulate 4-16 
sit Catt 4-18 


Branch 


415 


Beanch Indirect | 4-15 


Busy 
Catt. 


4-22 
4-14 


case with Liait 4-15 


CLASS 
CLASS 


CLASS. 


CLASS 


CLASS” 
CLASS 


CLASS 
CLASS 
Clear 
Clear 
Clear 


Clear 


Code 


MAU OWA 


1 -- ARITHMETIC AND LOGICAL OPERATORS 4-5 
“- DAN FETCH/STORE OPERATORS 49 
— SCALE/SHIFT/ROTATE OPERATORS 47-10 
— RESIDUAL CONTROL OPERATORS 64-12 . 
— UNCONDETIONAL SEQUENCING OPERATORS 4-14 
-- CONDITIONAL SEQUENCE OPERATORS 156 
* S“MEMORY OPERATORS 4-19 | 
8 — 170 OPERATORS 421 
ANU 4-13 | 
AMY Sol ect ĩ ve 4-13 
Lce 4-22 | 
(N= Keaor y 413 
31 5 


connect 422 1 
Count Leading Zeros 4-7 
Daa Swap 4-9 


Debug. 


S-3 


Disconnect 4-22 

Display 5-2 

Double Shift/Rotate Dynanic 4-11 
Double. ShiftsRotate Static 4210 


Du ap 


Dyadic 


521 9 
5 


Uynanic Monitor Alter 4-12 : 


—~ Exit 


d3 Dyadic 4-6 


(4-15 


Ext Interrupt is 


Extract 4-7 


Fetch 
Fetch 


1 
Indirect 4-9 


Get Low Accunutator 4-22 
Get Status 4-22 


Halt 
INPUT 


INPUTS | 
Insert | 


13 


IIR Swap 4-13 


ANO OUTPUT FILES 2-1 
2-1 
4-8 


112 


oenaduens CORPORATION  COMPARY CONFIDENTIAL 
| SHALL SYSTEMS GROUP 81900 DIAGNOSTIC MICRO LANGUAGE 


ENSTRUCTION SYNTAX 45 
| | Interrupt Port 4-20 
—  FNTRODUCTION 121 
List 323 : | 
Literet Adjust 4-6 | 
Literal Oyadic 6-6 | 
Literal Relational Branch 4817 
Lecce Catt 1. 
Wonadtie 4-7 _ 
None ALL Branch 4°17 
None Alt Call 5-16 
Mut! Sg | 
OPTIONS INSTRUCTIONS 5-3 
. OUTPUTS 221 
Page 8 
Pap Neu 412 
Proceed 4-14 
Proceed Indirect. 10 
PROGRAM SYNTAX &-2 | 
Frost ie Interrupt 4-15 | | 
PSEUDO AND OPTIONS INSTRUCTIONS S-1i 
 =PSEUBO SNSTRUCTEONS 321 
Push RCW 6-12 
Read nen ory 14219 
 *Reatlecate 1-12 
Reconnect . 4-22 | a 
 ~Relattanat: ‘Branch 4-17 
— Relationat Cath 4-18 
RESERVED NANES 3-3 
RESERVED WORDS 3-2 
Reverse Dyadic. 46 ao 
. Seale Reverse Dynamic 10 
Seale Reverse Static 4-16 
' Seale Static 4-16 7 
Send. Receive. Instructions 4-21 
Si age Bit Manipulate | 4888 
Single Shifes/Rotate Dynastie 4-10 
Single Sbittkotste Static 4-10 
Static Noni tor Alter 112 
store Absolute 4-9 
Store Deuble 4-9 
Stor e Lit. 16 4-9 
Store. C 9 1 7 
Sea Hesory Fervard Dynanic _ 4-19 
—« S¥NBOL DEFINE TIONS SYNTAX 424 
Sfrurax DESCRIPTION 1: 
.  YORERS Ad TEXT FORMAT 3-1 
«Truncate 4-7 | : 3 
Mette 4½ 413 
Write: Heaory 19 a 
lere Field Branch 4-16 
. fete Ftetd Caht 4-286 | 
ss Zero Subfield Branch 6-17 


